Methodological validity and feasibility of the nitric oxide clamp technique for nitric oxide research in human resistant vessels.
N(G)-methyl-L-arginine (L-NMMA) has been widely used for nitric oxide (NO) research, particularly for the assessment of NO-dependent vasodilatation evoked by agonists. However, such experiments may not be straightforward because L-NMMA causes vasoconstriction, which itself must non-specifically affect responses to any vasoactive agents. Therefore, in order to more accurately estimate the roles of NO in human vessels in vivo, we developed an NO clamp technique that uses co-infusion of an NO donor with L-NMMA. To assess the validity and feasibility of this technique, we compared the effects of intra-arterial infusion of L-NMMA on the forearm blood flow responses to vasodilators with and without the NO clamp technique in healthy males. All drugs were intra-arterially infused and changes in forearm blood flow (FBF) were measured by strain-gauge plethysmography. Vasodilatation evoked by atrial natriuretic peptide was significantly attenuated by L-NMMA alone (p = 0.001) but not by the NO clamp technique. L-NMMA significantly attenuated the responses to acetylcholine either with or without the NO clamp technique. However, the ratio of the area under the curve (AUC) of acetylcholine with L-NMMA to that without L-NMMA was significantly higher when the NO clamp technique was not used (AUC ratio: 0.62 +/- 0.13 vs. 0.48 +/- 0.14, respectively; p = 0.031). The contribution of NO to the FBF responses to vasodilators may be more properly assessed by the co-infusion of L-NMMA with the NO clamp technique than by L-NMMA alone. Our NO clamp technique thus appears to be valid and feasible for human NO research.